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Abstract  
The authors present the main formulas for calculating the parts of image energy in given 

subdomains of spatial frequencies. The authors also present the results of computational 

experiments in evaluation of subband properties of images, which show that the energy 

concentration of different images can have significantly different values.  
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. 1.   ( 1) 
Fig. 1. The original image (I1) 
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 1 

 
sr

P    1   
sr

V  ( 64 RS , 12,...,2,1s , 8,...,2,1r ) 

Table 1 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 12,...,2,1s , 8,...,2,1r ) 

        r 
s 

1 2 3 4 5 6 7 8 

1 
5,84E-01 1,40E-01 2,69E-02 1,48E-02 8,60E-03 4,01E-03 2,08E-03 1,63E-03 

2 
4,36E-02 3,57E-02 6,23E-03 3,95E-03 2,17E-03 3,94E-04 5,09E-04 4,60E-04 

3 
1,29E-02 4,74E-03 1,94E-03 2,67E-03 1,26E-03 6,40E-04 5,53E-04 4,81E-04 

4 
5,00E-03 2,61E-03 2,61E-03 3,04E-03 1,14E-03 4,66E-04 7,64E-04 6,05E-04 

5 
3,51E-03 1,51E-03 2,13E-03 5,30E-04 3,96E-04 2,48E-04 4,78E-04 3,59E-04 

6 
2,88E-03 1,48E-03 1,13E-03 8,75E-04 1,73E-04 1,35E-04 6,13E-04 2,82E-04 

7 
1,53E-03 3,41E-04 2,98E-04 6,46E-04 5,43E-04 3,43E-04 4,69E-04 3,34E-04 

8 
9,73E-04 4,39E-04 2,87E-04 2,75E-04 2,66E-04 3,23E-04 2,60E-04 4,63E-04 

9 
6,75E-04 2,47E-04 1,60E-04 3,69E-04 1,46E-04 1,98E-04 1,37E-04 2,09E-04 

10 
7,63E-04 3,46E-04 3,39E-04 2,05E-04 2,07E-04 2,00E-04 1,73E-04 1,40E-04 

11 
5,88E-04 2,17E-04 1,92E-04 8,07E-05 1,82E-04 9,04E-05 8,05E-05 1,35E-04 

12 
3,91E-04 1,09E-04 9,53E-05 1,33E-04 8,20E-05 1,01E-04 1,36E-04 1,33E-04 

 

 2 

 
sr

P    1   
sr

V  ( 64 RS , 37,...,27,26s , 33,...,27,26r ) 

Table 2 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 37,...,27,26s , 33,...,27,26r ) 

 

        r 
s 

26 27 28 29 30 31 32 33 

26 
4,44E-06 5,35E-06 5,06E-06 9,61E-06 6,64E-06 1,89E-06 2,36E-06 2,32E-06 

27 
5,93E-06 4,87E-06 1,20E-05 4,27E-06 3,73E-06 7,03E-06 1,69E-06 1,69E-06 

28 
6,15E-06 4,59E-06 5,64E-06 3,14E-06 5,61E-06 3,67E-06 1,84E-06 2,92E-06 

29 
6,03E-06 3,04E-06 4,97E-06 1,04E-05 5,34E-06 4,49E-06 1,49E-06 2,24E-06 

30 
4,53E-06 6,78E-06 1,13E-06 4,64E-06 5,51E-06 2,62E-06 1,46E-06 1,84E-06 

31 
5,85E-06 2,78E-06 4,24E-06 3,07E-06 2,06E-06 3,28E-06 4,17E-06 1,27E-06 
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32 
8,18E-06 3,72E-06 4,11E-06 2,78E-06 2,10E-06 2,23E-06 1,30E-06 1,30E-06 

33 
4,36E-06 5,28E-06 2,36E-06 1,87E-06 1,92E-06 2,70E-06 2,51E-06 3,22E-06 

34 
3,12E-06 5,77E-06 2,79E-06 3,22E-06 2,40E-06 4,32E-06 3,91E-06 2,11E-06 

35 
3,91E-06 6,20E-06 6,85E-06 3,95E-06 4,23E-06 3,06E-06 3,80E-06 2,86E-06 

36 
6,16E-06 4,19E-06 2,90E-06 3,44E-06 1,99E-06 1,60E-06 2,93E-06 2,35E-06 

37 
3,07E-06 2,36E-06 3,93E-06 4,58E-06 3,19E-06 2,89E-06 1,85E-06 1,65E-06 

 

 3 

 
sr

P    1   
sr

V  ( 64 RS , 64,...,54,53s , 64,...,58,57r ) 

Table 3 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 64,...,54,53s , 64,...,58,57r ) 

 

        r 
s 

57 58 59 60 61 62 63 64 

53 
1,28E-07 1,91E-07 1,96E-07 1,50E-07 1,13E-07 1,62E-07 1,28E-07 1,41E-07 

54 
2,67E-07 1,73E-07 1,66E-07 1,80E-07 1,65E-07 1,19E-07 7,73E-08 1,22E-07 

55 
1,22E-07 1,06E-07 2,48E-07 2,04E-07 2,20E-07 1,17E-07 1,58E-07 2,37E-07 

56 
1,92E-07 1,62E-07 1,62E-07 1,34E-07 1,48E-07 1,19E-07 1,57E-07 1,65E-07 

57 
2,03E-07 1,40E-07 8,89E-08 1,52E-07 8,63E-08 1,11E-07 1,26E-07 1,18E-07 

58 
1,35E-07 9,95E-08 9,93E-08 1,01E-07 1,05E-07 1,16E-07 1,00E-07 1,54E-07 

59 
1,19E-07 1,20E-07 8,09E-08 1,08E-07 1,38E-07 1,35E-07 1,27E-07 1,40E-07 

60 
1,95E-07 1,32E-07 1,21E-07 1,09E-07 1,24E-07 6,86E-08 1,22E-07 9,38E-08 

61 
1,31E-07 1,37E-07 1,29E-07 1,04E-07 5,42E-08 2,00E-07 2,06E-07 1,96E-07 

62 
1,18E-07 1,28E-07 8,91E-08 1,14E-07 1,26E-07 1,13E-07 8,60E-08 1,43E-07 

63 
1,63E-07 1,24E-07 8,80E-08 9,55E-08 1,21E-07 8,12E-08 1,13E-07 9,73E-08 

64 
2,16E-07 1,18E-07 1,10E-07 1,53E-07 1,73E-07 9,30E-08 1,24E-07 5,80E-08 
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. 2.    1,       

Fig. 2. Shares of image energy I1 corresponding to the individual elements of the energy shares of matrix 
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Fig. 3. The distribution of the image I1 energy shares in different decompositions of the SF field 
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Fig. 4. Information subdomains of SF corresponding to given values of the share m of image I1 energy 
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 4 

   1      
Table 4 

Energy concentration of image I1 and the amount of information subdomains of SF 

RS   
m 

8 16 32 64 

C  I
N  C  I

N  C  I
N  C  I

N  

0,99 0,188 12 0,172 44 0,156 160 0,143 586 

0,98 0,094 6 0,086 22 0,079 81 0,072 296 

0,97 0,063 4 0,047 12 0,045 46 0,042 172 

0,96 0,047 3 0,031 8 0,028 29 0,026 105 

0,95 0,031 2 0,020 5 0,019 19 0,017 70 

0,94 0,016 1 0,016 4 0,013 13 0,012 48 
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Fig. 5. Energy concentration of image I1 
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